Mitochondrial substrate level phosphorylation is essential for growth of procyclic Trypanosoma brucei.
Oxidative phosphorylation and substrate level phosphorylation catalyzed by succinyl-CoA synthetase found in the citric acid and the acetate:succinate CoA transferase/succinyl-CoA synthetase cycle contribute to mitochondrial ATP synthesis in procyclic Trypanosoma brucei. The latter pathway is specific for trypanosome but also found in hydrogenosomes. In organello ATP production was studied in wild-type and in RNA interference cell lines ablated for key enzymes of each of the three pathways. The following results were obtained: 1) ATP production in the acetate:succinate CoA transferase/succinyl-CoA synthetase cycle was directly demonstrated. 2) Succinate dehydrogenase appears to be the only entry point for electrons of mitochondrial substrates into the respiratory chain; however, its activity could be ablated without causing a growth phenotype. 3) Growth of procyclic T. brucei was not affected by the absence of either a functional citric acid or the acetate:succinate CoA transferase/succinyl-CoA synthetase cycle. However, interruption of both pathways in the same cell line resulted in a growth arrest. In summary, these results show that oxygen-independent substrate level phosphorylation either linked to the citric acid cycle or tied into acetate production is essential for growth of procyclic T. brucei, a situation that may reflect an adaptation to the partially hypoxic conditions in the insect host.